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The powdery mildew is one of the most common diseases of Quequs species in Europe. The presence of this 
disease in oak was first reported in Europe in 1907, when severe outbreaks occurred. The present study aimed to rank the 
best solutions to counteract powdery mildew in the experimental site, using six plant protection products, of which 5 
synthetic and one organic, based on plant extract. The program STATISTICA v.8.0 for windows was used for data 
processing. The means and parameters of the dispersion for the attack degrees were calculated, as well as the significance 
of the differences by using the Basic statiscs option with its suboptions, Descriptive statistics. Graphing options were also 
used for cluster analysis. Cluster analysis applied to the study of attack degrees of Erysiphe abbreviata (Peck) Braun & 
Takam. 2000, by the whole experimental period 2019 - 2020 highlights their grouping in two clusters. One, consisting of 
a single branch, corresponds to the highest mean attack degrees is reported for the untreated experimental control variant, 
and the other cluster consisting of two sub-branches, corresponds to the experimental variants phytosanitary treated 
against powdery mildew.  
 






The podery mildew is one of the most common 
diseases recorded in oak species (Quequs sp.), both 
in Europe and on other continents. The presence of 
this disease in oak was first reported in Europe in the 
early twentieth century, respectively in 1907, when 









The pathogen that caused the disease was then 
considered invasive. In the years following the 
emergence of oak powdery mildew, there have been 
multiple debates about the origin of the disease and 
its identity [1, 2, 3]. 
Scientific advances in the last decades of the 
twentieth century through the use of molecular 
biology tools have made possible a very precise 
characterization of the pathogen that produces 
powdery mildew. Studies have shown that four 
different lines of the pathogen produced by powdery 
mildew can cause the same symptoms, and these can 
be associated with all species currently coexisting in 
Europe [4].  
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At present, many phytosanitary treatments 
with different degrees of efficacy are known and also 
partially tested [5]. The present study aimed to rank 
the best solutions to counteract powdery mildew in 
the experimental site, using six plant protection 
products, of which 5 synthetic and one organic, based 
on plant extract. 
 
2. Material and Method 
 
The biological material consisted of Querqus 
robus L. oak trees, located on the experimental site. 
Oaks are trees belonging to the genus Quercus from 
the beech family, Fagaceae. The chemical materials 
used are represented by the phytosanitary products 
used to combat the attack of Erysiphe abbreviata 
(Peck) Braun & Takam. 2000 for oak, in the 
experimental site, respectively: 80% micronized 
sulfur, penconazole 100g/L, extract of Mimosa 80% 
+ 0,6% zinc + 1% manganese, difenoconazole 25 
g/L, myclobutanile 240 g/L and tebuconazole 250 
g/L. The program STATISTICA v.8.0 for windows 
was used for processing the raw data. The means and 
parameters of the dispersion for the attack degrees 
were calculated, as well as the significance of the 
differences between the means, by using the Basic 
statiscs option with the suboptions, Descriptive 
statistics. Graphing options were also used for cluster 
analysis.  
 
3. Results and Discussions 
 
In most cases, the differences between the 
reported attack levels in the control variant and the 
experimental variants calculated in order to test the 
oak powdery mildew control solutions between the 
two experimental years, for the same variant although 
higher in 2019 compared to 2020, are not statistically 
assured at the 5% significance threshold (Table 1).  
Only in the case of the administration of the 
phytosanitary product tebuconazole 250 g/L, the 
difference between the attack degrees registered in 
2019 and 2020 is statistically ensured at the 5% 
significance threshold. The values of the coefficients 
of variation corresponding to the attack degrees, 
although over 20% in all cases, confirm the 
homogeneity of the results and the representativeness 
of the means (Table 1). The study of the differences 
between the attack degrees reported according to the 
phytosanitary treatments applied show that the 
largest difference equal to 18.82% corresponds to the 
attack degrees registered in the untreated control 
variant and in the one treated with the micronized 
sulphur 80% product, being statistically assured at 
the threshold of significance 0.1%.  
It is also noted that between the average attack 
degree corresponding to the whole experimental 
period for the untreated control variant and the means 
of the attack degrees, considered for the same period, 
corresponding to all other experimental variants, the 
differences are also statistically assured at the 
significance threshold of 1%.  
Also, statistically assured differences at the 
0.1% significance threshold are reported between the 
attack degrees corresponding to: the experimental 
variant treated with micronized sulphur 80%, on the 
one hand, and the experimental variants treated with 
myclobutanile 240 g/L and tebuconazole 250 g/L, on 
the other part; experimental variants treated with 
difenoconazole 25 g/L, myclobutanile 240 g/L and 
tebuconazole 250 g/L, penconazole 100g/L products 
on the one hand and with penconazole 100g/L and 
extract of Mimosa 80% + 0,6% zinc + 1% manganese 
products on the one hand (Table 1).  
Differences statistically assured at the 1% 
significance threshold are reported between the 
attack degrees corresponding to the experimental 
variant treated with micronized sulphur 80%and 
extract of Mimosa 80% + 0,6% zinc + 1% 
manganese, as well as between the attack degrees 
corresponding to the experimental variant treated 
with myclobutanile 240 g/L and tebuconazole 250 
g/L. Statistically significant differences at the 5% 
significance threshold are reported between the 
attack degrees corresponding to the experimental 
variants treated with micronized sulphur 80%and 
penconazole 100g/L and the experimental variants 
treated with difenoconazole 25 g/L and tebuconazole 
250 g/L (Table 1).  
There are no statistically assured differences in 
the significance threshold of 5% between the attack 
degrees corresponding to the experimental variant 
treated with penconazole 100g/L and extract of 
Mimosa 80% + 0,6% zinc + 1% manganese, as well 
as between the attack degrees corresponding to the 
experimental variants treated with difenoconazole 25 
g/L and myclobutanile 240 g/L.  
These results suggest that the best performance 
in fighting the attack of Erysiphe abbreviata (Peck) 
Braun & Takam. 2000 reported in the species 
Quercus robur L. are recorded when applying the 
phytosanitary treatment with the product 80% 
micronized sulfur, but also good results are obtained 
under the conditions of applying the product 
penconazole 100g/L (Table 1).  
Analysis of attack degrees of Erysiphe 
abbreviata (Peck) Braun & Takam. 2000, carried out 
in the time interval of manifestation of the disease 
(oak powdery mildew), respectively April - 
September, by entire experimental period 2019 - 
2020, depending on the phytosanitary treatment 
applied, highlights the fact that the highest attack 
degree of the fungal pathogen on oak equal to 25.23% 
corresponds to the untreated control variant, and the 
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lowest mean attack degree equal to 7.41% to the 
experimental variant treated with the micronized 
sulphur 80% product (Fig. 1).  
The highest attack degree of the pathogen 
studied, in the conditions of application of 
phytosanitary treatments, equal to 11.48% 
corresponds to the application of phytosanitary 
treatment with the product tebuconazole 250 g/L.  
For all experimental variants, the distribution 
of attack degrees is normal, and the variability 
expressed by the values of the coefficients of 
variation in the range CV = 23.03% - 29.91%, 
although high, does not exceed 30% threshold, thus 
confirming the representativeness of the means 
(Fig. 1).  
Cluster analysis applied to the study of attack 
degrees of Erysiphe abbreviata (Peck) Braun & 
Takam. 2000, by the whole experimental period 2019 
- 2020 highlights their grouping in two clusters (Fig. 
2.).  
 
Table 1. The differences and significance of differences for the attack degrees Erysiphe abbreviata (Peck) 
Braun & Takam. 2000 recorded in Quercus robur L., when different phytosanitary treatments are applied, and 
in lack of these, during April - September 2019 – 2020 (%) 
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AD –attack degree; Var 323 – AD% untreated control; Var 324 - AD% treatment with micronized sulphur 80%; Var 325 - AD% treatment with 
penconazole 100g/L; Var 326 - AD% treatment with extract of Mimosa 80% + 0,6% zinc + 1% manganese; Var 327 - AD% treatment with 
difenoconazole 25 g/L; Var 328 - AD% treatment with myclobutanile 240 g/L; Var 329 - AD% treatment with tebuconazole 250 g/L. 
 
Figure 1. The Box-Plot diagram for the mean attack degrees of Erysiphe abbreviata (Peck) Braun & Takam. 2000 recorded 
in Quercus robur L., when different phytosanitary treatments are applied, and in lack of these, 2019 – 2020 (%) 
 
One, consisting of a single branch, 
corresponds to the highest average attack degree 
reported for the untreated experimental control 
variant, and the other cluster consisting of two sub-
branches, corresponds to the experimental variants 
treated phytosanitary against powdery mildew. Each 
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of these sub-branches is subdivided, in turn into two 
other sub-clusters corresponding to the attack degrees 
of the pathogen. According to the linkage distance, 
the smallest difference between the attack degrees is 
reported between the treated experimental variants. 
The best results correspond to phytosanitary 
treatments with micronized sulphur 80% products, 
but also penconazole 100g/L and extract of Mimosa 
80% + 0,6% zinc + 1% manganese, which constitute 
a subcluster, coresponding to Var 324, Var 326, and 
Var 326 (Fig. 2). For the other experimental variants, 
according to the grouping in subclusters, lower 
performances result, respectively higher attack 
degrees. In the case of this subcluster characterized 
by attack degrees of the pathogen that produces oak 
powdery mildew, its constituent is represented by a 
single branch (Var 329) which corresponds to the 
highest attack degree reported when phytosanitary 
treatments are performed, respectively for the variant 
treated with tebuconazole 250 g/L (Fig. 2).  
 
 
AD – attack degree; Var 323 – AD% untreated control; Var 324 - AD% treatment with micronized sulphur 80%; Var 325 - AD% treatment with 
penconazole 100g/L; Var 326 - AD% treatment with extract of Mimosa 80% + 0,6% zinc + 1% manganese; Var 327 - AD% treatment with 
difenoconazole 25 g/L; Var 328 - AD% treatment with myclobutanile 240 g/L; Var 329 - AD% treatment with tebuconazole 250 g/L. 
 
Figure 2. The cluster analysis for the mean attack degrees of Erysiphe abbreviata (Peck) Braun & Takam. 2000 recorded in 





The cluster analysis applied to the study of 
attack degrees of Erysiphe abbreviata (Peck) Braun 
& Takam. 2000, by the whole experimental period 
2019 - 2020 highlights their grouping in two clusters. 
One, consisting of a single branch, corresponds to the 
highest mean attack degree reported for the untreated 
experimental control variant, and the other cluster 
consisting of two sub-branches, corresponds to the 
experimental variants treated phytosanitary against 
powdery mildew.   
 
Each of these sub-branches is subdivided, in 
turn into two other sub-clusters corresponding to the 
attack degrees of the pathogen.  
According to the linkage distance, the smallest 
difference between the attack degrees is reported 
between the treated experimental variants. The best 
results correspond to phytosanitary treatments with 
micronized sulphur 80% products, but also 
penconazole 100g/L and extract of Mimosa 80% + 
0,6% zinc + 1% manganese, which constitute a 
subcluster (Var 324, Var 326, and Var 326).  
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For the other experimental variants, according 
to the grouping in subclusters, lower performances 
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